. Tropical forests harbor high biodiversity, while natural protected area is one of the approaches for biodiversity conservation. However, the conversion of natural forests for various purposes has caused forest fragmentation. A novel strategy of conservation is proposed in the form of protected area within industrial estate as the contribution of industrial company in biodiversity conservation. The purpose of this study is to document the endemic and threatened species of mammals existing at two forest fragments with extent of 15 ha and 7.4 ha in a natural gas refinery industry area in Bontang, East Kalimantan and their potential as biodiversity conservation areas. Mammals were monitored at the two forest fragments through direct surveys, trace identification, mist nets, and camera traps. The results of the study show that according to IUCN Red List there were 23 mammal species (belonging to 18 genera, 15 families and six orders) of conservation concern found within the forest fragments including one species is under Critically Endangered, two are Endangered, four are Vulnerable, ten are Least Concern, one is Near Threatened and three are Not Evaluated. Four of those species are considered as endemic, namely Bornean orangutan, Pongo pygmaeus morio, Müller's gibbon, Hylobates muelleri, Proboscis monkey, Nasalis larvatus and East Bornean slow loris, Nycticebus menagensis. These findings suggest that forest fragments located in the environment of industrial estate can be considered as important conservation strategy if they are well preserved and maintained.
INTRODUCTION
Fragmentation affects the components of habitat in an ecosystem, among them include the change in temperature, humidity and intensity of sunlight entering the forest. The effect of these changes will disrupt existing forest animal life. The fragmentation process results in the reduction of native habitat, creating bordered areas with new conversion areas with new activities. The process of habitat fragmentation will cause a decrease in primary habitat area, add new boundary space, isolation of new fragmentation bag pockets. This condition will reduce biodiversity by 13 to 75% by destroying the main function of ecosystems through decreasing biomass and nutrient cycle changes (Gunawan and Prasetyo 2013; Haddad et al. 2015) Harris (1984) stated that the most threatened species are shown to have small populations. This happens due to limited space and availability of animal feed and exploitation of remaining habitats with carnivores and insectivores rank first as the most threatened groups. Keinath et al. (2017) stated that the life history of animal in a habitat can be used as a predictor of fragmentation effects with animals requiring specific habitat are more sensitive to fragmentation.
Kutai National Park (KNP) is a home to what is likely to be East Kalimantan's largest population of the Critically Endangered eastern subspecies of the Bornean Orangutan, Pongo pygmaeus morio. It also hosts an astounding diversity of other species including around 80 species of mammal, 369 of bird and 1287 of plant. The park plays an important role in regulating water supply to neighboring towns and attracts tourism, while its forests serve as a valuable carbon sink (Lee et al. 2019) . Since the opening of the Trans Kalimantan highway along 65 km from BontangSangatta in 1996, KNP as a national protected area in East Kalimantan has faced very strong human population pressure, mainly because of the fast growth of two industrial cities namely Bontang and Sangatta. This population pressure mainly has been occurred in the intensive use zone of the park and it has impacted the area on either side of the road, both in the form of permanent and semi-permanent settlements. Other forms of anthropogenic pressures on the KNP area include illegal logging, illegal mining, land conversion into public facilities and social facilities, and land grabbing for agricultural purposes. These deforestation, forest degradation and forest fragmentation process are the major factors of threatening process and loss of biodiversity in these areas.
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The process of land conversion of KNP areas from natural ecosystem to infrastructure and fertilizer industry, liquefied natural gas (LNG) refineries and social infrastructure will lead to the degradation of natural habitat where these industrial activities take place, including the potential impacts on biodiversity. For example, there are remnants forest within a liquefied natural gas industrial estate in the areas which include mangrove forests and Dipterocarpaceae forests although the extent is quite small with areas of less than 50 ha each. The remnants of these forests are still connected with KNP through a narrow corridor of forest along the Bontang Watershed Protection Forest. This condition is thought to affect the composition and abundance of species according to the level of fragmentation that occurs in the landscape where some species require large area.
Until now the anthropogenic pressures on the KNP areas still continue which can restrict wildlife movements inside the KNP area while there is a potential area in the form of forest fragments located in nearby industrial estate which can serve as refugia for such animals. A research on the contribution of industrial landscape for the conservation of endemic and endangered mammal is very interesting to enrich similar study on flora conservation as conducted by Budiharta (2010) in the context of logging industry and Fiqa et al. (2019) in the context of coal mining industry. The aim of this study is to identify mammalian diversity within remnants of forest fragments in a liquefied natural gas processing industry in Bontang, East Kalimantan. This research is expected to contribute for the improvement of wildlife management and conservation of mammals in cooperation with industrial activities.
MATERIALS AND METHODS

Study and location
The research was conducted from November 2018 until March 2019 in forest fragments in a liquefied natural gas industry area in Bontang, East Kalimantan Indonesia (Figure 1 ). The research location has an altitude of 0-5m above sea level and is a secondary dipterocarp forest which had been logged more than 40 years ago. The structure of vegetation is a mixed type of dipterocarp forest consisting of several strata in which the first layer is dominated by Shorea parvifolia, S. smithiana, and Dipterocarpus cornutus. Other plant species are Kompassia excelsa, Alstonia sp., and Dillenia sp. In sub-canopy layer, there are Eusideroxylon zwageri, Ficus sp and various types of rattan as a group of climbing plants. (Figure 2 ).
Data collection and sampling procedure
The sampling procedure used line transect method and data inventory used direct and indirect observation techniques based on traces, scratches, feeds and sounds. Camera trap was used as supporting method in which two traps were placed in each station, one on the ground and another in the understory vegetation at 1-2 m above the ground. The identification of mammal species used the "Field Guide to the Mammals of Borneo" book (Payne et al. 1985) . 
Installation of camera trap
The camera traps were mounted on tree trunks with a height of 30-50 cm from the ground without using bait. The camera trap was set to operate continuously to take three series without intervals between successive triggers. The camera was installed for 31 days, then the camera was retrieved if the film had remaining exposures or the time and date stamped on the final exposure. After cameras were retrieved, films were processed and examined for identification of mammals. Each photo was identified as an unidentified picture. Assumptions used to identify individuals using independent photos are: (i) sequential photos or sequels from different species on one film number; (ii) sequential photos or sequels from individuals of the same species in a number of films with a span of more than 30 minutes or sequential photos or sequels from different individuals if they can be clearly distinguished; and (iii) the same individual photos or same sequential or sequel types in one film number (Brien et al. 2003) .
Analysis of relative abundance index
The relative abundance index provides an estimate of abundance based on the number of photos and efforts so that it can see the comparisons between different plots (Brien et al. 2003) . The relative abundance index was calculated using the formula:
Where: RAIi : Relative Abundance Index (relative abundance index per 100 days of trapping) ni : Number of videos or images independent species to -i ΣTN : Number of days active on camera
RESULTS AND DISCUSSION
The number of identifiable mammal species at the studied locations is 23, consisting of 20 genera, 15 families and 8 orders ( The results of the trap camera analysis showed the presence of Macaca fascicularis, Macaca nemestrina, and Sus barbatus. Similarly, Table 2 shows that mammals that have a wide distribution throughout the locations are Macaca fascicularis, Macaca nemestrina and Sus barbatus. These types of mammals are generalist or animals that have a high survival ability with diverse feed patterns and habitat conditions. Macaca fascicularis and Macaca nemestrina are able to survive throughout the year by eating only one or several types of plants. Sus barbatus eats fallen fruits, seeds, roots, leaves and other plant materials to terrestrial animals including worms and small animals. It appears that the presence of a certain mammal is determined by the suitability to habitat range, the availability of food, and the ability to compete with other species. Morrison et al. (1992) stated that the probability of the presence of certain species in an area is determined by several factors including food, water, nest material, environmental heterogeneity, competitors, predators and diseases. Species which have the ability to increase their population and roam everywhere when habitat fragmentation occurs are adaptable species. Because of this rationale, species that get advantages from human activities are not species of concern to be protected. Instead, protection should be focused on self-struggling species to be survived in habitats that are rapidly disappearing (Harris 1984) . If existing habitats size is smaller than the minimum area needed by a species, individuals of such species migh not be found in the habitat fragment (Robbins 1980) .
The remnant of mixed dipterocarp forests in the complex of liquefied natural gas industrial estates in covering 15 ha and 7.4 ha of terrestrial forests have been supported by the presence of several species of mammals. Some of the animals that are protected under the IUCN and Indonesia Regulation No P.20 / 2018. As many as 17 of 23 species of mammals that can be identified (33.33%) are important species based on IUCN criteria. Orangutans, proboscis monkeys and gibbons are the only conservation priority species recorded in the fragments of forest patches and contiguous forests, respectively.
Despite the small extent, these areas are very important for wildlife habitat. This forested habitat is still connected to the main area of the Kutai National Park, through secondary forests and community gardens. This is the statement of Bennett and Mulongoy (2006) , that wildlife corridors naturally have a positive impact helping the movement of immigration to new habitats.
Pongo pygmaeus morio is a protected species under the status of Critically Endangered. Reports on the presence of orangutans, proboscis monkeys, gibbons and lemurs in the habitat of forest fragments in the Bontang liquefied natural gas industry attract attention, and this requires an effort to protect them. Some possible way to do this by strengthening the status of the area by assigning it as high conservation value forest (HCFV) (Budiharta 2010; Fiqa et al 2019) . The orangutan population in Kalimantan is threatened by the pressure of forest conversion to agriculture and poaching. Abram et al. (2015) predicted that this orangutan subspecies would become extinct for the next 10 years if the pressures continue unabated. This subspecies is declining fast due to the rapid loss of suitable habitat (Struebig et al. 2015) . The presence of orangutans in the area of this research indicates that the existence of forest fragments still support orangutan life. The index value of orangutans based on camera trap monitoring is 6.4, indicating that this animal is suspected to roaming across habitats. These forest fragments are still connected through corridor to the KNP forest and Bontang Protection Forest which are the original habitats of orangutans. During the study, the flora found at the studied areas are plant species with fruits consumed by animals such as Syzygium spp., Barringtonia spp., Antidesma spp., Nauclea spp., Cratoxylum spp., Dillenia spp., Vitex spp., Lantana spp., Bauhinia spp., Macaranga spp., and Artocarpus spp.. Orangutans, as frugivores or fruit-eating animals, consume Borassodendron borneensis, eyes of the horn (Baccaurea stipulata), terap (Artocarpus anisophyllus), kapul (Baccaurea macrocarpa), banitan (Polyalthia sumatrana), kempas (Kompassia spp.), Monocarpia euneura, Diospyros sp. In addition to fruits, orangutans also eat Elai (Durio acutifolius), rattan (Calamus spp., Daemonorops spp., Korthalsia spp.), Zingiberaceae (Alpina sp., Globa sp.), leaves of Girroniera nervosa and Xantophyllum affine, and bark of Macaranga spp. (Kuncoro et al. 2008; Sayektiningsih 2013) .
Proboscis monkeys can be found in this area because the existing forests are natural wildlife corridors that connect mangrove forests around the liquefied natural gas estate. Bismarck (2009) stated that proboscis monkeys have limited habitats in mangroves, forests around rivers, and peat swamp. Given that proboscis monkey feeding sources are located in mangrove forests, thus saving mangrove forests will also save the population of proboscis monkeys. This is in line with the report by Soerianegara et al. (1994) stating that some mangrove plants become the feeding sources of proboscis monkeys, including mangroves (Rhizophora apiculata), api-api (Avicennia alba), and rambai (Sonneratia caseolaris), along with other plants such as A. teysmanii, Ficus spp., Syzygium spp., Vitex pubescens, and Eugenia spp. Proboscis monkeys are folivores as the proportion of feeding of leaves reaches 92% of all feeds. However, other study stated that they are not true folivores since they also consume almost all parts of the plant which include roots, bark, leaves, fruit, and flowers (Supriatna and Wahyono 2000) .
Owa kelawat (Hylobates muelleri) is the smallest animal in the Hylobatidae family. It is a tail-less primate spending all its life on trees (Payne et al. 2000) . Hylobatidae family lives in groups and maintains its territory with sound or other special signs (Alikodra 2004) . All of its life activities are carried out on the upper canopy. It has very short legs which almost never used for walking. To move around the places, other types of movement are used, namely by swinging from branch to another branch or to another tree. Therefore, the existence of forests or upper canopy areas is an important requirement for the survival of owa kelawat, especially places that have fruit trees as a feed source, such as cempedak, Artocarpus integer; rambutan, Nephelium lappaceum, etc.
Maroon langur, Presbytis rubicunda is a wild animal that lives in groups every day, always moves to find food, socializes and finds a place to rest, especially at night by looking for a large tree as the bed of the group. Maroon langur eating of 49% fruit, 11% flower, 37% leaf tip and small insects (Supriatna and Wahyono 2000) . The presence of maroon langur in the studied areas indicates that the remaining forests in the company complex have supported the species in terms of food availability, socialization and rest.
The population of slow loris, Nycticebus menagensis, in the wild is decreasing due to the decline in habitat area and hunting. The IUCN categorizes Kalimantan slow loris under Vulnerable status, which continues to experience population decline in the last 3 generations (21-24 years) due to hunting and habitat loss (IUCN, 2008) . Accordying Wiens (2002) , vegetation is the main source of feed for lemurs in which nearly 60% comes from plants, namely fruits (50%) and sap (10%), while others are from animal feed sources (40%). Generally, slow loris prefers feed sources in the form of sap (34.9%) or plant fluids (31.7%) and parts of flowers rather than fruits (22.5%).
The presence of large mammals in the industrial estate of liquefied natural gas refinery suggests that greater effort is needed for ecological restoration (Budiharta et al. 2014; Budiharta et al. 2018) . Nevertheless, the main weakness if the responsibility of conservation management is given to industry sectors, particularly the conservation of large mammals such as orangutans, proboscis monkeys and gibbons, is the adequacy of area extent to support those animal lives. Factors such as how to handling wildlife, competent human resources and sufficient financing need to be considered by the company.
The existence of species in industrial area must be followed up by more prudent management of the company. For example, the presence of the remnant forests can serve as mammals' corridor or biological corridor to connect habitats across various land uses, either the artificial or natural ecosystems in one landscape. Nonetheless, the existence of a corridor must involve various stakeholders and parties including the local community.
The presence of orangutans, bekantan, owa kelawat and kukang in the fragmented forests in the liquefied natural gas refinery estate presents two implications for conservationist. First, these mammals are found in industrial estate environments. This is certainly a joy and new hope for their existence. Second, bitterness appears as these mammals are isolated in forest remnants due to fragmentation. Although the carrying capacity of the habitat is likely to be sufficient to provide life support for some of the mammals, but not for other large-sized mammals. Nonetheless, it is expected that the remaining forests in this area will be maintained and not be changed to other uses.
In conclusion, the presence of endemic mammals of Kalimantan has been identified at the remnant forests in a liquefied natural gas industrial estate in Bontang, East Kalimantan. These animals turned out to be able to live side by side with human population and industrial activities. Some of them taking advantage of tree stands which provide top canopy as a place to live and feeding ground. This area offers a viable option as a conservation area for endemic and threatened mammals which gaining support from the company. A total of 23 mammal species found in these areas including one is under Critically Endangered, two are Endangered, four are Vulnerable, ten are Least Concern, one is Near Threatened and three are Not Evaluated belonging to 18 genera, 15 families and six orders. Four species are considered as endemic, namely orangutans, gibbons, mueleri, proboscis monkeys and slow lorises. This study suggests that forest fragments located in the industrial environment can be considered as important conservation strategy if they are well preserved and maintained.
